RECOLLECTIONS AND REFLECTIONS
train of waves, and that the wave-lengths were comparable with io~8 cm. Thus the dimensions of the train would be enormous compared with the usual estimate, io~13 cm. of the diameter of an electron. This is not quite conclusive, however, for the wave-length of visible light emitted by a luminous atom is also enormously greater than the linear dimensions of the atom, and the quantum of light must be a train of a large number of wave-lengths to explain the optical effects; this long train must have been manufactured within the short atom and then expelled, and it is possible that the long train of electronic waves may have started at a distance from the electron very much less than the wavelength of the electronic waves.
Positive Rays
The cathode rays start from the cathode and move away from it. Goldstein, who devoted a long life to the study of the electric discharge through gases, and who made many discoveries of first-rate importance, found in 1886 that there were rays moving towards the cathode and striking against it. Using a cathode perforated by small holes he observed luminous pencils streaming through the holes. These he called " Kanalstrahlen " ; the colour of these pencils was not the same, however, as that of the cathode rays. A more fundamental difference was that these rays were not appreciably deflected by magnetic forces which produced large deflections of cathode rays ; indeed it was not until sixteen years after their discovery that their deflection by a magnet was observed by Wien, who found that it was in the opposite direction to that of cathode rays, so that these rays carried positive charges. 350